Systemic hypertension has been associated with impairment in cognitive performance, and both structural and functional brain abnormalities. 1 The electroencephalogram (EEG) is a cheap and noninvasive investigation, but virtually no information is available on the effects of high blood pressure, if any, on cerebral electrogenesis. Here, we show that low-amplitude EEG is considerably more common in hypertensive patients than in the general population, and associated with cognitive impairment.
Some of the authors, who run a clinic for the Assessment of Neuropsychiatric Abnormalities in Internal Medicine, have long been under the impression that patients with systemic hypertension often show flat, low-amplitude wake eyes-closed EEG. Lowamplitude EEG is characterized by the loss of usual eyes-closed alpha-dominated tracing that is substituted by a highly desynchronized quasi-flat pattern (Figure 1) .
In order to confirm this observation, 48 consecutive outpatients (34 males, aged: 61 ± 6 years) with long-lasting-controlled arterial hypertension (16 ± 9 years since diagnosis, 2.8 ± 1.2 antihypertensive drugs, average systolic pressure on treatment: 123±12 mm Hg, average diastolic pressure on treatment: 75 ± 8 mm Hg) and no clinical signs of neuropsychiatric impairment, or history of cerebrovascular accidents were enrolled. Forty-two healthy volunteers (22 males, 64±12 years) served as reference. EEGs were recorded for 10 min, eye-closed, in a condition of relaxed wakefulness, using a 21-electrode cap (full protocol in Amodio et al.
2 ), inspected blindly by two experienced observers (SM and AP), and qualified as 'normal' or 'low amplitude'. Where the two observers did not agree (n ¼ 2), the EEG was re-analyzed and re-classified jointly. In addition, 100 s of artifact-free EEG were selected blindly by AP for spectral analysis and automated calculation of the spectral power, which is a direct function of the EEG amplitude, on the bi-parietal EEG derivation P3-P4 (full protocol in Amodio et al.
2 ). Patients with chronic systemic hypertension also underwent formal, comprehensive assessment of their neuropsychiatric function (full protocol in Semplicini et al. 1 ) and, where possible (n ¼ 26), cerebral magnetic resonance imaging (MRI). Paper and pencil neuropsychological tests were scored in relation to Italian normative data, and results were expressed as age-and education-adjusted z-scores. Computerized reaction times were expressed in milliseconds, unadjusted. MRI scans were inspected by an experienced neuroradiologist (RM), and degree of white matter changes scored according to the Wahlund scale. 3 Patients with chronic arterial hypertension showed a significantly higher prevalence of low-amplitude EEGs (48% vs 7%, Pearson w 2 ¼ 18, Po0.0001). Spectral analysis confirmed that the average EEG power was significantly lower in hypertensive patients compared with healthy volunteers (55 ± 48 vs 113±146 mV 2 , Po0.05). Both cognitive performance and cerebral structure were substantially preserved, with normal/near-normal neuropsychiatric performance. However, hypertensive patients with low-amplitude EEG exhibited significantly worse cognitive performance than Figure 1 . Eyes-closed wake EEG (transversal montage) of a normotensive (a) and a hypertensive (b) female patient. The column to the left marks standard '10-20 system' EEG derivations: F, frontal; C, central; P, parietal; T, temporal; O, occipital; PNG, eye electrodes; even/odd numbers identify electrodes placed to the right/left of the scalp, respectively. In (a), a well-defined, 11-Hz alpha background rhythm can be identified, whereas in (b), the EEG is virtually flat or 'low amplitude' . Thick black horizontal line, 1 s; thick black vertical line, 50 mV. their counterparts with normal EEG in tests assessing attention and psychomotor speed (Table 1 ). In addition, significant correlations were observed between the EEG power (that is, a measure of EEG amplitude) calculated by spectral analysis and performance on neuropsychological tests (z-score for Trial making test B: R ¼ À 0.52, Po0.01; z-score for Immediate memory: R ¼ 0.47, Po0.01).
No differences were observed in age or cerebral MRI scores between hypertensive patients with low amplitude and those with normal EEGs. Similarly, no differences were observed in duration of hypertension, number of anti-hypertensive drugs or average systolic/diastolic pressure between the two groups.
The normal, wake EEG is dominated by a so-called 'background rhythm', which has a frequency of 8-13 Hz and has a higher amplitude, or more power, over the posterior areas of the brain. Low-amplitude EEGs are observed in a minority of healthy individuals (7-10%), but their structural and functional correlates remain poorly understood. 4 Albeit not necessarily obvious on visual analysis, a distinction should probably be made between beta-dominated EEGs, which are characterized by low amplitude but organized, detectable, fast activity (413 Hz), and more rigorously defined low-amplitude EEGs, in which no organized EEG rhythm can be detected, whatever the level of magnification of the tracing.
Beta-dominated EEGs are often observed in subjects who are taking alcohol (and their abstinent relatives, suggesting a genetic origin 5 ) or benzodiazepines, in anxious subjects and subjects who perform mental operations while the EEG is being recorded. 4 Lowamplitude EEGs are probably less common than beta-dominated EEGs, and are more likely to be pathological, having been associated with both vertebrobasilar artery insufficiency 4 and chronic alcohol abuse. 6 Low-amplitude EEGs have also been described in experimental animals (cats) after surgical lesions confined to the cortical layers of the brain. 7 Hypertensive patients are known to have reduced cortical perfusion, mainly in the parietal and temporal areas, even in the absence of cerebrovascular complications. 8 Low-amplitude EEGs may reflect this condition of relative cortical hypoperfusion, but this seems to be denied in our cohort by the lack of correlation between amplitude of EEG, MRI findings and duration of hypertension. Alternatively, low-voltage EEG reflect increased noradrenergic tone, often associated with hypertension. 9 Either way, given that EEG is an unobtrusive investigation and that lowamplitude EEGs have cognitive correlates in patients with hypertension, our observation is worthy of further, longitudinal studies in untreated hypertensives. 
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